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Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems
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Animals and other organisms

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

N/A

N/A

N/A

N/A

No statistical analysis were performed to predetermine sample size in this study. But sample sizes in this study are in accordance to those
generally used in genome editing experiments. For enhanced Cas12f1 variants screen, one biological replicate was performed. For other
experiments performed in HEK293T cells, two or three biologically independent replicates were performed.

No data was excluded.

All main text figure experiments were repeated at least once and all attempts at replication were successful.

Human cells were grown at identical condition, after seeding cells into 24-wells plates, we randomly selected cells for test group and control
group. DMD mice used for intramuscular injection were allocated to control or AAV9 treated group randomly.

No blinding was applied, due to no subjective assessments were required.
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Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

Wild animals

Reporting on sex

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Antibodies for western blot: primary antibodies against dystrophin (1:1000 dilution, Sigma, D8168) and vinculin (1:1000 dilution, CST,
13901S); secondary antibody (1:1000 dilution, Beyotime, A0216)

Antibodies for immunofluorescence: primary antibodies against dystrophin (1:100 dilution, Abcam, ab15277) and spectrin (1:500
dilution, Millipore, MAB1622); secondary antibodies (Alexa Fluor 488 AffiniPure donkey anti-rabbit IgG (1:1000 dilution, Jackson
ImmunoResearch labs, 711-545-152) or Alexa Fluor 647 AffiniPure donkey anti-mouse IgG (1:1000 dilution, Jackson ImmunoResearch
labs, 715-605-151)).

Validation information is available at the following link: https://www.sigmaaldrich.com/HK/zh/product/sigma/d8168; https://
www.cellsignal.com/products/primary-antibodies/vinculin-e1e9v-xp-rabbit-mab/13901; https://www.abcam.com/products/primary-
antibodies/dystrophin-antibody-ab15277.html; https://www.merckmillipore.com/HK/en/product/msds/MM_NF-MAB1622?
ReferrerURL=https%3A%2F%2Fwww.bing.com%2F

HEK293T cells were purchased from Stem Cell Bank, Chinese Academy of Sciences.

HEK293T cells were validated by supplier.

All cell lines tested negative for mycoplasma contamination by PCR.

None misidentified lines were used.

C57 BL/6J, mouse DMD exon51,exon52 replace with human DMD exon51 flanking intron 1000bp, 4weeks and 7weeks old. Mice
were housed in a barrier facility with a 12-hour light/dark cycle and 18-23°C with 40-60% humidity. Diet and water were be accessible
at all times. All of these were maintained in accordance with the Instructive Notions with Respect to Caring for Laboratory Animals
issued by the Ministry of Science and Technology of China.

No wild animals were used in this study.

DMD mice were generated in the C57BL/6J background using the CRISPR-Cas9 system. In brief, two sgRNAs targeted mouse DMD
intron50 and intron52 were designed, and then T7 promoter sequence was added to the sgRNA template. After PCR product purified
directly with Omega gel extraction kit, templates were used for in vitro transcription using the MEGAshortscript T7 Kit. sgRNAs were
purified by MEGAclear Kit and eluted with nuclease-free water. For cytoplasmic injection, spCas9 mRNA (100 ng/!l), sgRNA (100 ng/
!l) and HMEJ donor (100 ng/!l) were mixed, and then injected into the fertilized eggs using a FemtoJet microinjector with constant
flow settings. The injected zygotes were cultured in KSOM medium with 12 hours, and surgically transferred to the oviduct of
recipient mice 24 hours after estrus was observed.

After AAV9 intramuscular injection 3weeks,mice were anesthetized, euthanized and TA (tibialis anterior) muscle was collection.

Duchenne muscular dystrophy (DMD) is the most common sex linked lethal disease in man, thus male mice were selected for this
study.

This study did not involve samples collected from the field.

All animal experiments were performed and approved by the Animal Care and Use Committee of Huigene Therapeutics Co., Ltd,
Shanghai, China.




